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PROPERTIES OF THE COMPOUND
Sodium fluosilicate, Na2SiF6, is an odorless,
fine, white powder at room temperature. Its
molecular weight is 188.05, and its specific
gravity is 2.679. The compound decomposes
before a melting point is reached. Solubility in
cold water (17 degrees C.) is 0.652 grams 100
cc. The compound is insoluble in alcohol (1).
The pH of a saturated solution in cold water is
3.0 as determined by a Beckman Zeromatic pH
meter in our laboratory. Finally, this substance
has an insecticidal and fungicidal action equiva-
lent to that of HgCl1 (2).
USES
Around the world sodium fluosilicnte is used
alone or in combination with other chemicals in
many varied industries. Some of its uses are:
in cotton defoliation, locust control, calf skin
salting, disinfecting brucellosis infected pelts
and hides, cotton pest control, Texas blueweed
control, and in the inhibition of dental caries.
This compound is used in the production of
synthetic cryolite which is subsequently used
as an electrolyte in the aluminum reduction
process (3). In 1958 24,186 short tons of natural
cryolite at a price of $2,332,459 were imported
into the U. S. (4).
msEAsE PRODUCED N HUMANS
Clinical interest in Na2SiF5 was aroused when
it was noted that skin lesions occasionally
developed on workers with previously trau-
matized skin exposed to the compound in the
course of work in a synthetic cryolite plant.
This lesion is a circular, dry, "punched out"
area with indurated edges usually about 0.5 cm.
in diameter. It is non-tender and does not itch
or burn. It tends to heal in a delayed manner
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usually requiring two to three weeks. It is
resistant to all forms of treatment, and heals
eventually with minimal scarring, the degree of
which depends on the extent of the lesion.
There have been no eye lesions noted in the
workers exposed to Na2SiF6 at this cryolite
plant.
PREPARATION OF RABBITS
Four New Zealand White rabbits three to
four months old weighing 1,800 to 2,300 grams
were used in these experiments; of these two
were males and two were females.
To prepare the skin, the fur on the back of
each animal was shaved so that an area of smooth
skin approximately 10 x 10 cm. was exposed.
EFFECTS OF Na2SiF6 ON THE SKIN
Effects on Intact Skin
Application of the dry powder, and a saturated
solution irs cold water, to the intact skin pro-
duced no gross change in each of the four rabbits.
Effects on Damaged Skin
After the skin of each rabbit was cleansed
with Phisohex® and washed with sterile dis-
tilled water, scratches 1 cm. in length were
made in the epidermis about 3 to 4 cm. apart
with the point of a sterile No. 22 needle. In
most cases no blood was drawn by the scratch.
The dry sodium fluosilicate was then lightly
rubbed into each of the scratched areas. A
lesion appeared at the site of application of the
compound in each of 32 scratches. (Fig. 1)
Gross Description of a Typical Lesion
Six hours after application of the Na2SiFc a
slight erythema was noticeable around the
scratch. At twelve hours there was a definite
2 x 2 mm. erosion of the epidermis with an
increase in the area of erythema to approximately
6 x 6 mm. encircling the eroded region. The
central ulcerated area of the lesion gradually
grew in diameter and became slightly depressed
over a period of five days nntil it was 1 x 1 cm.
in size, circular in shape, and contained a firmly
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adherent esehar surrounded by slightly raised
edges of indurated tissue. During the next 7
days no change in size of the lesion was noted,
but the eschar became progressively less firmly
attached and the central depression was gradu-
ally filled in with normal appearing skin. At
12—14 days after contamination of the scratch,
the cschar was sloughcd, and the skin appeared
healed with no scarring.
There was never any unusual behavior or
evidence on the skin in the way of scratching
to indicate that the lesions irritated the rabbits
in any way.
Microsco pie Appearance of Typical Lesions
Biopsy specimens were taken of representative
lesions at varying time intervals after application
of the sodium fluosilicate to the scratches.
In a typical lesion at 6 hours (Figs. 2 and 3)
there is a sharply circumscribed area of homo-
genization of collagen in the papillary corium
with degeneration of the epidermis. This area is
surrounded by a dense infiltration of poly-
morphonuclear cells with eosinophilic-appcaring
granules in the cytoplasm when stained with
hemotoxylin and eosin (Fig. 4). These were
determined to be polymorphonuclear leukocytes
FIG. 1. Gross appearance of a typical lesion 7 days after application of sodium fluosilieate to a scratchin the skin of a rabbit.
Fso. 2. Skin lesion at 6 hrs. after contamination of a scratch. Hematoxylin and eosin stain (X 64)
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FIG. 3. Same as figure 2 (X 150)
Fie.4. Oil immersion view of cells comprising infiltrate of a 6 hr. lesion, hematoxylin and eosin stain.
The nuclei of these cells, "pseudo-eosinophiles," are noted to be hypersegmented, the granules are
round and irregular, and some of the granules are basophilic. These characteristics distinguish the cells
from true eosinophiles.
of the rabbit, or pseudo-eosinophiles, when
Giemsa's stain was used (5) (Fig. 5).
In a typical lesion at 12 hours there is a
sharply circumscribed area of necrosis sur-
rounded by a dense infiltrate of polymorpho-
nuclear leukocytes, some of which are degenerat-
ing. Hair follicles clogged with leukocytes and
perivaseular cuffing of small arterioles are noted
(Fig. 6).
A high power magnification of a lesion at 4
days shows separation of the necrotic tissue at
the zone of infiltration (Fig. 7).
In a typical lesion at 7 days granulation tissue
is present, and the esehar has separated with
complete re-epithelization. The epitheliuni is
slightly hyperplastie (Fig. 8).
Effects of Repeated Contamination of Lesions
Three lesions were created as above in each
of two rabbits and Na1SiF6 was rubbed into
them daily. Healing occurred in this group in
14—16 days, thus taking an average of two days
longer to heal than lesions created by a single
application of the substance.
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FIG. 5. Same. Giemsa's stain
FIG. 6. Typical lesion at 12 hrs. Hematoxylin and eosin stain (X 64)
Effects of Drugs on the Lesions
The effects of several drugs on ordinary sodium
fluosilicate lesions were studied. Each of the
following drugs were applied to separate lesions
on 3 rabbits, beginning with lesions 24 hours old
and continuing with daily applications until
complete healing occurred:
1. Diiodohydroxyquinoline, 1% and hydro-
cortisone alcohol, 0.5% in an ointment.
2. Baeitracin, 400 units/gm., neomycin sul-
fate, 5 mg./gm., and Polymyxin B sulfate,
5,000 units/gm. in an ointment.
3. Thenylpyramine hydrochloride, 2% in an
ointment.
4. Milk of magnesia.
Note: Milk of magnesia was used because several
workers reported some clearing of their lesions
when this was applied topically.
No gross changes were noted in the lesions,
and no effect on healing time was evident.
Duration of Exposure Necessary to
Create a Lesion
In order to determine the minimum duration
of exposure to Na2SiFs necessary to create a
lesion, six scratches were made in each of three
rabbits and the compound was applied to all
the scratches. At 30 seconds, 1 minute, 2 minutes,
5 minutes, 10 minutes, and 30 minutes after
exposure, profuse irrigation with cold tap water
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of a different contaminated scratch for each
time period was carried out, thoroughly re-
moving the compound from them. In every
rabbit lesions appeared at the scratches exposed
to Na2SiF6 for 2 minutes or longer. No lesions
were detected in the scratches irrigated at one
minute or before.
Effects of Intradermal and Subcutaneous
Injection
The effects of intradermal and superficial
subcutaneous injection of 0.1 cc. of a saturated
solution of Na2SiF6 in cold water were studied
grossly.
In all respects the lesions which formed de-
velopcd, progressed, and healed exactly as those
created by contaminating scratches, except that
ulceration did not appear as soon. Two lesions
created by intradermal injection and two by
superficial subcutaneous injection in each of two
rabbits demonstrated ulceration at about 36
hours and 48 hours respectively.
One of the rabbits indicated irritation by
scratching these lesions for 4 days after injection.
EFFECTS OF Na2siF6 ON THE EYE
Effects on Intact Eyes
The dry powdered form of sodium fluosilicate
was sprinkled liberally into the undamaged
eyes of 3 rabbits. Slight conjunctival injection
FIG. 7. Skin lesion at 4 days. Hcmatoxylin and cosin stain (X 150)
FIG. 8. Typical lesion 7 days after contamination of a scratch in the skin with sodium fluosilicate.
Hematoxylin and eosin (X 64). The cschar was artificially separated during preparation of the slide. It
was firmly adherent to the skin at the time of biopsy.
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was detected in 15 minutes and had cleared
completely by 24 hours in two of the rabbits.
An acute purulent conjunctivitis developed in
one eye of the third rabbit; this healed spon-
taneously without scarring in 5 days. No other
abnormalities of the eyes or lids could be de-
tected grossly.
Effects on Damaged Eyes
To determine the effects on the damaged eye,
a 1 cm. superficial scratch was made across the
cornea onto the sclera of the eyes of two rabbits.
The compound was then liberally sprinkled into
the eyes. Localized conjunctival injection was
noticeable immediately, but the eyes were
perfectly normal at 24 hours.
SUMMARY
Several experiments to study the effects of
sodium fluosilicate on the skin and eyes of
rabbits have been performed.
The compound had no noticeable gross effect
on the intact skin, undamaged eye, or damaged
eye.
When the compound was applied to super-
ficial scratches in the skin, definite lesions
formed, the progression of which has been
described grossly and microscopically.
Similar lesions were produced by intradermal
and subcutaneous injections of the compound
in saturated solution.
Daily contamination of lesions with Na2SiF6
was carried out to determine its effect on pro-
gression and healing of the lesions. No significant
effect was observed.
Four drugs (a steroid, an antibiotic, an anti-
histamine, and milk of magnesia) were applied
daily to lesions to study their effect on pro-
gression and healing. No change was apparent
grossly in lesions to which each of these were
applied.
Finally, in removing the Na2SiF6 from con-
taminated scratches by irrigating them with tap
water at time intervals after exposure, the
minimum duration of exposure necessary to
create a lesion was determined to be approxi-
mately 2 minutes.
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